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Abstract

A Study on Statistical Matching System
using SAS/AF

Hee-ra Kim
Department of Statistics
The Graduate School

Sungshin Women's University

In data analyzing, the availability of data is a very important factor.
Generally, analysis data could come from single or various sources,
which would be similar or not. In fact, it is rare that a single data set
will hold all that we need to answer the question facing. Therefore a
key issue is an ability to deal with conflicting data. It is necessary to
match the data from various sources for assembling the meaningful
information.

As a method of the matching, statistical matching is used for the
production of a comprehensive data files from data in various sources.
However, it 1s difficult for non—experts to wuse statistical data
matching techniques because the techniques need statistical knowledge
and programing abilities.

This thesis has introduced an overview of statistical matching and
developed a statistical data matching system by using SAS/AF and
SCL. Finally we have applied the system to the "2006 city family

survey of Korea".
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< =) i) dataset2=Dirlist(", 'data’, 1,'Y"," ","",'FE A &
T S 6
Aesta ),
RETURN;
1. =3}
Length dataset] $20 dataset2 $20 ;

_frame = frame ;

VAR:

if not exist(dataset2, 'data’) then do;
_msg_ =B B 7L it

return;
INIT:
. end;
Call Send (_frame ,' GET WIDGET ', 'tablel’, tblid1); .
. = . Call Display('SDMS020.frame', comlst, spcflst,
comlst=Makelist();  /* & & W A% */
. o dataset2);
spcflst=Makelist(); ~ /* AEHF A3 */
. - RETURN;
mat_lat=Makelist(); /* AZHH A3 */
RETURN;
METHODS:
Call Display(SDMS030.frame', mat_lst);
MAIN: TERM: RETURN;
RETURN;
TAB:
. . SUBMIT:
Call Notify ('tab',' GET _ACTIVE _TAB_', tabid); .
; Call Send(tblid1,' SET DATASET ','");
select(tabid); .
Call Display('SDMSO050.frame' , datasetl, dataset2,
when(1) do;

. comlst, spcflst, mat_lst);
call notify('tablel','_set dataset ', datasetl);

tab=1;
end;
link tab;
when(2) do;
. RETURN;
call notify('tablel', '_set dataset ', 'dataset2);
end;
END:
when(3) do;
. Call Execemd(‘cancel’);
call notify('tablel', '_set dataset ',
RETURN;
‘work.matched_file");
end;
otherwise;
end;
RETURN;
VIEW:

Call Display('SDMS040.frame', datasetl, dataset2,

comlst, spcflst, mat_lst);

RETURN;
SETDATAIL:
dataset1=Dirlist(", 'data’, 1,'Y"," ','",'"FE 3L S
Aesta L),
RETURN;
SETDATA2:



2. I:H 2 4-1 a_l'l Call Notify ('listl',' SELECTED ', si, ith);
Call Notify (list]',' GET TEXT ', ith, item);
do sj=1 to listlen(list2);

if GetitemC(list2, sj)=item then flag=0;

Entry comlst 8 spcflst 8 dataset2 $20;

INIT:
list1=Makelist();
list2=Makelist();
list3=Makelist();

end;
if flag then
rc=InsertC(list2, item, -1, Nameitem(list1, ith));
end;
Call Notify ('listl',' REPOPULATE ');
Call Notify ('list2' ,' REPOPULATE ');
RETURN;

if listlen(spcflst) then list2=copylist(spcflst);
if listlen(comlst) then list3=copylist(comlst);

Call Notify (listl',' REPOPULATE );
Call Notify (list2',' REPOPULATE ");
Call Notify (list3',' REPOPULATE );

LEFT1:
if templist > 0 then rc=clearlist(templist);
else templist=Makelist();
Call Notify ('list2'," GET _NSELECT ', n);
do si=1 to n;
Call Notify ('list2',' SELECTED _}, si, ith);
rc=InsertN(templist, ith, -1);

link fill var;
RETURN;

MAIN: TERM: RETURN; d
end;

- re=sortlist(templist, 'descending');
flst Jist(list2) do si=1 to listlen(templist);
spcflst=copylist(list2); . . . o
P Py Lo rc=delitem(list2, GetitemN(templist, si));
comlst=copylist(list3); d
end;

Call Execcmd('cancel');
( ) Call Notify('listl','" REPOPULATE ");

RETURN; e
Call Notify('list2'," REPOPULATE );
RETURN;
CANCEL:
Call Execcmd('cancel');
MENU2:
RETURN; . .
Call Notify ('menu2',' GET LAST SEL ', is, sel,
MENUI: i
. . item);
Call Notify ('menul',' GET LAST SEL ',is, .
. select(item);
sel, item); L
. when('RIGHT?2') link right2;
select(item); .
L when('LEFT2") link left2;
when('RIGHT1") link right1; ]
. otherwise;
when('LEFT1") link leftl;
] end;
otherwise;
RETURN;
end;
RETURN;
RIGHT2:
Call Notify('listl'," GET NSELECT ', n);
RIGHT1:

. . if n=0 then return;
Call Notify ('listl'," GET NSELECT ', n);

. do si=1 to n;
if n=0 then return;
. flag=1;
do si=1 to n; . . .
flac=1 Call Notify ('listl',' SELECTED ', si, ith);
ag=1;



Call Notify ('listl',' GET_TEXT , ith, item);
do sj=1 to listlen(list3);
if GetitemC(list3, sj)=item then flag=0;
end;
if flag then
rc=InsertC(list3, item, -1, Nameitem(list1, ith));
end;
Call Notify('listl'," REPOPULATE "),
Call Notify('list3','" REPOPULATE "),
RETURN;

LEFT2:
if templist >0 then rc=clearlist(templist);
else templist=Makelist();
Call Notify ('list3',' GET_NSELECT ', n);
do si=1 to n;
Call Notify ('list3',' SELECTED |, si, ith);
re=InsertN(templist, ith, -1);
end;
re=sortlist(templist, 'descending');
do si=1 to listlen(templist);
rc=delitem(list3, GetitemN(templist, si));
end;
Call Notify('listl"," REPOPULATE "),
Call Notify('list3'," REPOPULATE );
RETURN;

FILL_VAR:
if not exist(dataset2, 'data') then do;
_msg =g dlo]E 7} lEUY
return;

end;

dsid=Open(dataset2, 'I');

if not dsid then do;
_msg =HolHE @ F FHT;
return;

end;

nvars=Attrn(dsid, 'NVARS');
do si=1 to nvars;
if vartype(dsid, si)='N' then do;
if varlabel(dsid, si)=""then
rc=InsertC(list1, varname(dsid, si), -1,

varname(dsid, si));

else rc=InsertC(listl, varname(dsid, si), -1,
varname(dsid, si));
end;
end;
dsid=close(dsid);
Call Notify ('listl',' REPOPULATE ');
RETURN;

3. A3 A9

Entry mat Ist§;

INIT:
if listlen(mat_Ist) > 0 then do;
do si=1 to listlen(mat_lst);
if Nameitem(mat _lst, si) ne '' then
Call Notify (Nameitem(mat _lst, si),
' ACTIVATE |, 1);
end;
end;
RETURN;

MAIN: TERM: RETURN;

OK:
rc=clearlist(mat_lst);
if euclid ne '' then
re=InsertC(mat_lIst, 'EUCLID", -1, 'EUCLID' );
ifreg ne ' ' then
rc=InsertC(mat_Ist, 'REG', -1, 'REG");
if psmne "' then
rc=InsertC(mat_Ist, 'PSM', -1, 'PSM');

if mahala ne ' ' then

re=InsertC(mat_Ist,' MAHALA', -1, MAHALA'");

Call Execcmd('end');
RETURN;

CANCEL:
Call Execcmd('cancel');
RETURN;



4. 9733 24
Entry dataset] $20 dataset2 $20 comlst 8 spcflst 8

mat_Ist §;

INIT:
dsname=dataset] & dataset2;
if listlen(spcflst) > 0 then
var=GetitemC(spcflst, 1);
Call Notify ('comlst',' REPOPULATE ")
Call Notify ('mat_Ist'," REPOPULATE ")
RETURN;

MAIN: TERM: RETURN;

OK:
Call Execcmd('end');
RETURN;

5. A%
Entry dataset] $20 dataset2 $20 comlst 8 spclst 8
mat_Ist §;
Length mat $20 com $200 spcf $200;
Length coml $200 com?2 $200 com3 $200
matvarl $200;

_frame = frame ;

INIT:
message="4 &< A AT},
Call Send(_fram ,' REFRESH ');
if exist ('work.M_info', 'DATA") then
re=delete('work.M_info', 'DATA");

SUBMIT CONTINUE;

proc datasets kill; run; quit;

%inc 'c:\Program Files\SAS\SAS
9.1\core\sasmacro\xmacro.sas';

%inc 'c:\Program Files\SAS\SAS
9.1\core\sasmacro\stdize.sas';

%inc 'c:\Program Files\SAS\SAS
9.1\core\sasmacro\distance.sas';

ENDSUBMIT;

if listlen (mat_lIst) <= 0 then Call Execcmd('end');
if listlen (comlst) <= 0 then Call Execcmd('end');
if listlen (spclst) <= 0 then Call Execcmd('end');

com="";

do sj=1 to listlen(comlst);
com=com||''|[Nameitem(comlst, sj);

end;

spcf = Nameitem (spcflst, 1);

do si=1 to listlen(mat_lst);

mat=Nameitem(mat_Ist, si);

message="Z &S :” |mat;
Call Send(_frame ,' REFRESH ");
link mat;
end;
Call Execcmd('end');
RETURN;

MAIN: TERM: RETURN;

MAT:

[k 3] ) TA] HFEH sk sk sk /

if mat="REG' then do;

SUBMIT CONTINUE;

DATA work.donor;  SET &dataset2; gb="2"; RUN;
DATA work.recipient; SET &datasetl; gb='l"; RUN;
DATA work.raw_data; SET recipient donor;  RUN;

[+ AL ZHE BF A 73 «/

PROC REG DATA=donor
OUTEST=beta(drop=_model__type _depvar_

_rmse_ &spcf) ;

MODEL &spcf=&com / p noint noprint ;
IDid;
OUTPUT OUT=d_reg_out p=pred;

RUN;

ENDSUBMIT;

fx B 8RN O ol B
ool vl =/

coml="";

e

F&

1%

do si=1 to listlen(comlst);

coml=coml||'



'|[Nameitem(comlst,si)||'l'||'="||Nameitem(comlst,si)||';";

end;

SUBMIT CONTINUE;
DATA betal(drop=&com);
SET beta; &coml; RUN;
ENDSUBMIT;
com2="";
do sk=1 to listlen(comlst);
com2=com?||'
'|[Nameitem(comlst,sk)||'l"||'='|[Nameitem(comlst,sk)||'L;';

end;

SUBMIT CONTINUE;
PROC sql;
CREATE TABLE recipient_beta AS
SELECT a.*, b.*
FROM recipient as a, betal as b
;QUIT;
ENDSUBMIT;

com3='";

do sI=1 to listlen(comlst);
com3=com3||'+'||[Nameitem(comlst,s])||'l"||"*'| Nameitem(c
omlst,sl) ;

end;

SUBMIT CONTINUE;
DATA T _reg;
SET recipient_beta; pred=0 &com3;
RUN;
DATA tot_reg;
SET r_reg(keep=id pred) d_reg out(keep=id pred) ;
RUN;

[x A2 AR A «/
%distance (data=tot_reg, id=id, options=nomiss,

out=reg_dist , shape=square, method=euclid, var=pred);

PROC sql;
CREATE TABLE reg_dist] AF
SELET a.*
FROM reg_dist AS a LEFT JOIN recipient AS b

ON a.id=b.id
WHERE b.gb='1'
;QUIT;

PROC TRANSPOSE DATA=reg_dist] OUT=reg_dist2;
BY id;
RUN;
DATA reg_dist3(drop=_name coll);
SET reg_dist2;  id2= NAME ; value=coll;
RUN;

PROC SQL;
CREATE TABLE reg_dist4 AS
SELECT a.id, a.id2, a.value
FROM reg_dist3 as a LEFT JOIN donor AS b
ON a.id2=b.id
WHERE b.gb="2'
GROUP by 1
HAVING min(value)=value
ORDER by a.id, a.id2
;QUIT;

DATA reg_dist5;
SET reg_dist4;
BYid; IF first.id;
RUN;
ENDSUBMIT;

matvarl="'";
do sm=1 to listlen(comlst);
matvarl=matvarl||',b."||[Nameitem(comlst,sm) ;

end;

SUBMIT CONTINUE;

PROC SQL;
CREATE TABLE matched_file AS
SELECT a.id , c.&spef &matvarl
FROM reg_dist5 as a LEFT JOIN recipient AS b
ON a.id=b.id
LEFT JOIN donor AS ¢ ON a.id2=c.id
ORDER BY a.id

;QUIT;



DATA matched file;
RETAIN id &spcf &com; SET matched file;
RUN;

PROC DATASETS;

DELETE beta betal beta2 d_reg out raw_data
recipient_beta reg_dist reg_distl
reg_dist2 reg dist3 reg_dist4 reg_dist5
r regtot reg id idby name

_name2 nomiss _tran _var donor

recipient;
RUN;
ENDSUBMIT;
end;

[rwmsmnsnins ST T 7 B W seksksksorkkon/

else if mat="EUCLID' then do;

SUBMIT CONTINUE;
DATA work.donor;
SET &dataset2; gb="2";
RUN;
DATA work.recipient;
SET &datasetl; gb='1";
RUN;
DATA work.raw_data;
SET recipient donor;
RUN;

%distance(data=raw_data, id=id, options=nomiss,
out=dist, shape=square, method=euclid,

var=&com);

PROC SQL;
CREATE TABLE distl AS
SELECT a.*
FROM dist as a LEFT JOIN recipient AS b
ON a.id=b.id
WHERE b.gb='l"
;QUIT;

PROC TRANSPOSE DATA=distl OUT=dist2;
BY id;

RUN;
DATA dist3(drop=_name_ coll);

SET dist2; id2= NAME ; value=coll;
RUN;

PROC SQL;
CREATE TABLE dist4 AS
SELECT a.id, a.id2, a.value
FROM dist3 as a LEFT JOIN donor AS b
ON a.id2=b.id
WHERE b.gb="2'
GROUP by 1
HAVING min(value)=value
ORDER by a.id, a.id2
;QUIT;

DATA dist5;

SET dist4;

BY id; IF first.id ;
RUN;
ENDSUBMIT;

matvarl='";
do sm=1 to listlen(comlst);
matvarl=matvarl||',b."||[Nameitem(comlst,sm) ;

end;

SUBMIT CONTINUE;

PROC SQL;
CREATE TABLE atched_file AS
SELECT a.id , c.&spcf &matvarl
FROM dist5 as a LEFT JOIN recipient AS b
ON a.id=b.id
LEFT JOIN donor AS ¢ ON a.id2=c.id
ORDER a.id

;QUIT;

DATA matched _file;
RETAIN id &spcf &com; SET matched_file;
RUN;



PROC DATASETS;
DELETE dist dist] raw_data _idby dist2 dist3 dist4
dist5 id _name name2 nomiss _tran_
_var donor recipient;
RUN;
ENDSUBMIT;

end;

[k A SRR HFEH sk sk /
if mat="PSM' then do;

SUBMIT CONTINUE;

DATA recipient; SET &datasetl; gb=1; RUN;
DATA donor; SET &dataset2; gb=0; RUN;
DATA raw_data; SET recipient donor; RUN;

/¢ 23R ARL #/

PROC LOGISTIC DATA=raw_data descending noprint ;
MODEL gb=&com
OUTPUT out=preds pred=propen ;

RUN;

[ AR F] 23/
DATA preds;
SET preds;
logit=log(propen/(1-propen));
RUN;

[+ FEIAH AT 2
DATA _recipient;
SET preds; IF gb=1;
RUN;
DATA _donor;
SET preds; IF gb=0;
RUN;

/* matching< $]8t A AAH(D=| P1 = PO |) #/
PROC SQL;
CREATE TABLE dist AS
SELECT a.id asr_id , a.logit as r_logit, b.id as d_id,
b.logit as d_logit,
abs(a.logit-b.logit) as dist_logit
FROM _recipient asa,, _donor as b
GROUP by a.id

HAVING min(dist_logit)=dist_logit
ORDER by a.id, b.id
;QUIT;

DATA distl;

SET dist;

IF firstr id; BY r_id;
RUN;
ENDSUBMIT;

/* matched file */

matvarl="'";

do sm=1 to listlen(comlst);
matvarl=matvarl||',b."|[Nameitem(comlst,sm);

end;

SUBMIT CONTINUE;

PROC SQL;
CREATE TABLE matched_file AS
SELECT a.r_id as id, c.&spcf &matvarl
FROM dist] AS a LEFT JOIN recipient AS b
ON a.r_id=b.id
LEFT JOIN donor AS c ON a.d_id=c.id
ORDER by 1

;QUIT;

DATA matched_file;
RETAIN id &spcf &com; SET matched_file;
RUN;

PROC DATASETS;
DELETE dist dist] preds raw_data _donor _recipient
donor recipient;
RUN;
ENDSUBMIT;

end;
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